Background: The negative consequences of acute otitis media (AOM) on the quality of life (QOL) of children and their families need to be measured to assess benefits of preventive interventions. Methods: A new questionnaire was specifically designed for use in telephone surveys. A random sample of Canadian families was selected using random-digit dialling. Caregivers of children 6-59 months of age who experienced at least one AOM episode during the last 12 months were interviewed. Multidimensional severity and global QOL scores were measured both for affected children and their caregivers. Internal consistency of scores was assessed using standard tests. Results: Of the 502 eligible caregivers who completed the survey, 161 (32%) reported at least one AOM episode during the last 12 months and these cases were included in the analysis. Average severity was 2.6 for children and 2.4 for caregivers on a 1 to 4 scale (maximum severity). Cronbach alpha values were 0.78 and 0.81 for the severity score of children and caregivers respectively. Average QOL was 3.4 for children and 3.5 for caregivers on a 1 to 5 scale (best QOL). There was moderate to high correlation between severity and QOL scores, and between these scores and duration of AOM episodes. Conclusions: The questionnaire was easy to use during telephone interviews and results suggest good reliability and validity of the different scores to measure AOM severity and QOL of children and their caregivers during an AOM episode.
Introduction
Acute otitis media (AOM) is one of the most common diseases of childhood and a leading cause of healthcare visits and antibiotic prescriptions [1] . Recurrent AOM is frequent and ≥ 3 episodes by one year of age have been reported in 10 to 19% of children [2] . In average, a child will experience four AOM episodes during the first 6 years of life [3] . AOM also disrupts daily activities of caregivers and negatively affects the lives of all household members [4, 5] . Quality of life (QOL) has recently become accepted as a standard for overall policy evaluation of interventions [6] . QOL as a global and multidimensional concept, incorporates aspects of physical, functional, psychological, social, and economic wellbeing [7] . In the context of health care, QOL is a subjective outcome that reflects the patient's perception of his or her health status [8] . Because it is impossible to directly assess the feelings of young children, parental reports are used as a surrogate measure of their child's QOL [9] . Few instruments have been specifically designed to assess the impact of AOM on the QOL of children and their caregivers. Those available were used in face-to-face or postal surveys regarding recurrent otitis media or surgical interventions for chronic conditions [10] [11] [12] [13] [14] . Measurement of the severity of all AOM episodes and QOL consequences through telephone surveys is needed to assess the benefits of preventive interventions, including immunization programs against viral and bacterial infections. In the context where large numbers are needed to detect small effects in treatment and prevention and the burden to participants has to be kept as low as possible to minimise attrition bias, telephone survey is the most appropriate and cost-effective method. In 2008, 8% of Canadian households reported having cell phones only and less than 1% did not had any phone services [15] . In addition, most parents have some knowledge on AOM, a condition that could be described using a limited number of questions [16, 17] . The present project reports on the development and used of a telephone questionnaire designed to measure the severity of AOM and its consequences on the QOL of the child and of the caregiver and its use in a country-wide survey in Canada.
Methods

Setting and study population
In May-June 2008, a telephone survey was conducted in a stratified sample of households in all Canadian provinces by a contracted company using random-digit dialling. English-or French-speaking parents or main caregivers of children 6-59 months of age were invited to participate. Questions were asked regarding the occurrence of AOM using a standard definition. The latest AOM episode in the household was selected for assessing the severity of the disease and its consequences on the QOL of the child and of the caregiver. Participation was voluntary and no incentives were given. The study protocol was approved by the Research Ethics Board of Quebec University Hospital Center (approval number 117.05.07).
Survey instrument
Based upon the OM-6 and the Family Functioning questionnaires, a new instrument was developed for use in telephone surveys (available on request from authors). Items used for AOM severity and QOL scores are shown in Table 1 .
The OM-6 is a disease-specific self-administered questionnaire covering 6 domains (physical suffering, hearing loss, speech impairment, emotional distress, activity limitations, and caregivers concerns), each one being assessed by a single question [8, 18] . Two domains of the original OM-6 questionnaire were modified. The question on speech impairment, which is mainly related to recurrent AOM or otitis media with effusion and the question on the caregiver concerns were deleted. Instead, questions on sleeping disorder and on loss of appetite were added. In the original OM-6 questionnaire, answers are given on a 7-point categorical scale, and this was changed to a 4-point scale better suited to telephone interviews [19] . Scores increasing from 1 to 4 represent a problem of increasing intensity and a severity score was calculated as the mean of the scores in the six domains. The OM-6 also contains a visual analog scale of happy and sad faces allowing the caregiver to rate their child QOL on a 10-point scale. This was replaced by a question on overall QOL of the child during the last AOM episode and responses were sought on a 5-point Likert scale ranging from 1 (very poor QOL) to 5 (very good QOL).
The Family Functioning Questionnaire was developed to specifically assess the impact of recurrent AOM on the QOL of parents and families [10, 11] . Four domains of the caregiver's life are covered (sleep deprivation, change of daily and social activities, emotional distress, cancelling family plans and trips), as well as two domains assessing adverse consequences for the siblings (feeling neglected and demanding extra attention). Responses are given on a 4-point Likert scale. Five domains pertaining to the caregiver were retained for the new instrument. A mean severity score was calculated representing the perceived consequences of the child's last AOM episode for caregivers. Caregiver overall QOL during last AOM episode was also assessed, using a 5-point Likert scale ranging from 1 (very poor QOL) to 5 (very good QOL).
Standard demographic variables were collected and respondents provided a description of the last episode of AOM experienced by the child, including questions on symptoms, duration of disease, complications, as well as health service use and treatment. The survey instrument was pre-tested with 10 respondents and questions requiring clarification were rewritten.
Statistical Analyses
Descriptive statistics were generated for all variables using SAS 9.1 software. Comparisons of categorical responses were performed using chi-square or Fisher's exact tests. Mean scores were compared using the Wilcoxon rank test. Internal consistency of scores was measured by Cronbach's alpha. Inter-item correlations were calculated to reveal any redundancy in measured items and corrected item-total correlations (sum of the all item scores without including the item in question) were calculated to reveal any item that could possibly belong to a different construct than the one targeted. Correlations between severity and QOL scores and AOM duration were calculated to assess construct validity. Correlations were performed using the nonparametric Spearman test.
Results
Of the 28,374 telephone numbers randomly generated, 26,385 were reached: 12,269 were non-residential or not in service and 8,769 were non-eligible households. In 4,796 cases, the respondent refused to participate in the survey or to answer any questions. Five hundred and fifty-one caregivers agreed to participate and 502 completed the survey, 161 of which (32%) reported at least one AOM episode in a child during the last 12 months.
Characteristics of participants reporting at least one AOM episode are shown in Table 2 , along with characteristics of the index child and AOM episode. Mean AOM duration was 5.9 days (median = 4 days). Twentyseven percent of participants reported ≥3 AOM episodes in the index child during the last 12 months.
Average AOM severity scores were 2.6/4.0 for children and 2.4/4.0 for caregivers (Table 3) . In children severity scores, respectively 5 and 2 respondents chose the minimal score (1 out of 4) or the maximal score (4 out of 4) for all six items and respectively 8 and 5 respondents did the same for all five items included in the caregiver severity score. Hearing loss was the only question with missing values, which was mostly observed for young children less than 3 year old. Physical suffering and sleeping disturbances were the two conditions having the highest severity scores for children. For caregivers, sleeping disturbance was the most enduring consequence of AOM.
The distribution of QOL scores for children and caregivers is shown in Table 4 . The average QOL score was 3.4/5.0 for children and 3.5/5.0 for caregivers. The median mark was the most frequently reported QOL during AOM episodes, both for children and caregivers. A very poor QOL was reported in 3% of AOM cases.
Cronbach alpha values were 0.78 and 0.81 for severity scores in children and caregivers, respectively. As shown in Table 5 , correlation coefficients between the variables composing the severity scores were in the expected range and no redundancy was identified. The corrected item-total correlation coefficients did not reveal any outlier in the items. Cronbach alpha values for analyses excluding one item were always lower than the overall Cronbach coefficient value for the total score, suggesting the absence of any redundancy in measured items. Table 6 reflects the correlations between severity and QOL scores, and between these two scores and AOM episode duration. Results indicate moderate correlation between children's severity and overall QOL scores (Spearman coefficient = 0.38) and between caregivers' severity and overall QOL scores (Spearman coefficient = 0.29). However, there was a high correlation between severity scores (Spearman coefficient = 0.69) and between QOL scores (Spearman coefficient = 0.65) for children and caregivers. Duration of AOM episode was moderately correlated with the four scores (Spearman coefficient between 0.22 and 0.13). Not shown in the Table, all scores were significantly different between children with severe AOM, (i.e. AOM that lasted ≥ 4 days and had ≥ 3 related-symptoms, n = 56) and children with less severe AOM, (i.e. AOM that lasted ≤ 3 days and had ≤ 2 related-symptoms, n = 105) (p < 0.0001).
Discussion
The questionnaire tested in the present survey was specifically designed for telephone interviews, the most practical method to estimate the social burden of [19, 20] . This newly developed instrument focuses on the adverse consequences of AOM both for children and their caregivers. The inclusion of questions pertaining to sleeping disturbances was a useful addition, as this specific problem is frequent and important during AOM episodes, both for children and their caregivers. The percentage of missing values was minimal which underlines the feasibility of telephone interviews. The questionnaire demonstrated minimal floor and ceiling effects with no more than 5% of respondents having minimum (floor effect) or maximum (ceiling effect) scores for all scores. Identification of changes in AOM severity would be possible using this instrument. Corrected item-total correlations of all items included in the two severity scores were above 0.30, which indicate high discrimination.
Previous studies have shown the negative impact of recurrent or chronic otitis media on parental stress, family functioning and parents' perception of children's 
Children severity score QOL [4, 5, 7, 8, 14, 21] . In economic evaluations of pneumococcal conjugate vaccine programs, QOL losses were considered for children only [22] or for both children and parents [23] . Results of the present study support the latter approach. Our study has several limitations. Obviously, the QOL of healthy children recruited in this survey was not assessed before or after the AOM episode. However, we can reasonably assume that most of them had a very good QOL (maximum score of 5 out of 5), as supported by results of health surveys in the US [16, 17, 24] . Test-retest reliability of the questionnaires was not assessed. As results of this study suggest that the questionnaire is a useful tool to measure the severity of AOM and its consequences on the QOL, more detailed reliability and validity information should be obtain. The questionnaire used in this study was based upon two other instruments: OM-6 and Family Functioning questionnaires. In previous studies, test-retest reliabilities of those questionnaires were measured and results were very satisfactory [12, 13] . Extending the recall period to AOM episodes occurring during the last 12-month period may have decreased accuracy in reporting, and a systematic bias could have been generated if only the more severe outcomes were reported or if the recollection of the severity of a given AOM episode is modified as time passes. One could also argue that caregivers' perceptions regarding adverse consequences of AOM may have influenced the proxy rating of the child's QOL [14] . A study suggested that the mothers of children who experienced recurrent episodes of AOM rated their children as significantly more demanding compared to healthy children. These mothers also rated themselves as significantly more depressed and less competent than did control mothers [21] . The high correlation founded between both scores for children and caregivers may indicate a projection bias from caregivers as necessary proxy respondent for their child. However, it is usually impractical to obtain judgments of QOL from young children and this limitation is inherent to most research in the QOL domain for children [17] . Finally, the fact that severity scores were only moderately correlated with overall QOL scores suggests that unmeasured psychological factors influence QOL rating of AOM by caregivers.
Conclusion
The questionnaire developed for this study on AOM has shown good reliability and satisfactory construct validity, and is easy to use in telephone interviews. AOM has adverse consequences both for children and their caregivers and this fact should be taken into account in future studies. 
